Using a plasmld containing a transcriptional fusion in which the E.coll galX gene is expressed from the trfB promoter of broad host range plasmid RK2 we show that transcription from the trfB promoter is repressed by the products of both the trfB and korB genes as we have previously predicted from the sequence homology of the trfA and trfB promoters and the fact that the trfA promoter is regulated by trfB and korB. These loci, trfB and korB are normally transcribed from the trfB promoter. Thus the trfB lncC korB operon of RK2 is doubly autogeneously regulated.
INTRODUCTION
The plasmid RK2, which is indistinguishable from plasmids RP4, RP1, Coordinates are in kilobase pairs (kb) from the EcoRI site.
R68, R18 (1,2) belongs to the Escherichia coli incompatibility group
We have attempted to convert our map, originally estimated at 56.4kb to the 60kb estimated by Lanka et al. (4) . Loci not mentioned in the text arei pri, encoding a DMA primase (5), rlx, the site of the relaxation complex and origin of conjugal transfer (6); tra3, a locus involved in transfer (7); tra1 and tra2 blocks of loci involved in transfer (8) .
The regions encoding the trfA, trfB and putative kllB operons are expanded to Ghow the operon structure. Regulatory interactions are shown by arrows, continuous for known circuits, discontinuous for those which have previously only been predicted. known as kilBI 18), kor genes which override the effect of kll genes, and at least one incompatibility locus (P. Barth DHA sequence determination DNA sequences were determined by the method of Haxom and Gilbert (31) with minor nodifications as previously described (27) .
Mutagenesis of plaamld DNA
Hydroxylamine mutagenesis of plasnld DNA in vitro was carried out as described elsewhere (32).
Assay of galgctokinase activity
Galactokinase enzyne activity was assayed essentially as described by
McKenney et al. (33).

RESULTS
The trfB promoter is negatively regulated by trfB/korA/korD and korB
To study the regulation of transcription from the trfB promoter we attempted to couple expression of a gene whose product could be assayed C600K" strains containing pCT654 and one of a range of IncQ plasmids (compatible with pKM-1) carrying combinations of the genes predicted to regulate the trfB promoter were studied.
Estimation of plasmid EKA levels in these strains revealed no significant variation in pCT654 plasmid copy number. Galactokinase assays showed that while R300B, 
Isolation of mutants with trfA expression insensitive to trfB repression
We have previously reported that mini IncP plasmid pCT201 is lost very rapidly if a second plasmid, carrying the trfB/korAAorP gene, iB introduced into the same strain (23). Plasmid pCT201 lacks the trfB region of RJC2 and in it trfA is expressed from a mutant trfA promoter which is weaker than the wild type promoter due to a T-K: transition at one end of the -10 region, at position -7 relative to the start of transcription (27) . This spontaneous promoter mutation was selected as a result of deleting the trfB region, thus demanding loss of the (then unknown) KilD + phenotype (14) inplying that the KilD + phenotype is associated with strong transcription of the trfA operon. We predicted that the effect on pCT201 of trfB/korA/korD in trans results from repression of trfA operon transcription from this mutant promoter to a level incompatible with efficient trfA-dependent replication. If this is the cane then it should be possible to isolate mutants of pCT201 which are insensitive to trfB in trans as a result of mutations within the trfB operator rendering the trfA promoter operator-constitutive with respect to trfB.
To facilitate determination of the CNA sequence of the trfA promoter region of any mutants obtained we constructed a plasmid analogous to pCT201 but carrying the trfA region from pVI108.1 (15) in which a 36bp segment containing an BcoRI site is inserted approximately 100bp from the trfA promoter as a result of transposon mutagenesis with Tn1723 (36,15) and subsequent deletion of the internal transposon EcoRI segment. This plasmid, pBIM1 (Fig. 3) , exhibits the same sensitivity to trfB in trans as pCT201 (results not shown).
The plasmid DNA was mutageniied in vitro with hydroxylanine and transformed into a strain containing pCT409, a Sm incQ replicon-based plasmid carrying trfB.
After allowing time for expression of pBIM1 genes, the transformed bacteria were diluted into a large volume of oelectivo cedium and grown overnight at 37 °C to select those pBIM1 derivatives which could be maintained in the presence of pCT409.
Plasmid DNA was isolated from individual transformant clones and analysed by agarose gel electrophoresis to check that cointegration of pCT409 and pBIM1 had not occurred, and then the pBIM1 derivative was isolated by transformation into C600K" and rechecked for stability when pCT409 was introduced.
One plasmid isolated in this way, pBIMI.1, has been analysed in detail. When the stability of pBD41.1 was determined by plating on media selecting for the incoming plasmid, pCT409, following by replica plating to estimate retention of the resident plasmid, for twelve clones of pBIM1.1 the retention ranged between 82 and 100% whereas with the control of pBIMi only 55% retention was observed.
When the transformed Fig. 3) and pBIM9.1, were introduced into C600K" in the presence of R300B or of the R300B derivatives, pCT409, pCT415 and pCT417 which express trfB, trfB and korB, or korB respectively and the levels of galactokinase assayed ( Table   3) . The results show clearly that the mutation does not significantly alter promoter strength or regulation by korB but does largely abolish regulation by trfB and reduces repression by the combination of trfB and 
DISCUSSION
The results described in this paper provide further evidence that the inverted repeats found in the trfA and trfB promoter regions represent operator sites for the trfB and korB repressor proteins.
We originally proposed this (27) because the trfA promoter region contains two inverted repeats and is regulated by trfB and korB while the putative kilB promoter contains only one of these inverted repeats and is regulated only by korB (21, 27).
We predicted also that the trfB promoter, having both Inverted repeats arranged as in the trfA promoter, is regulated in the same way as the latter. We have shown here that the trfB promoter is indeed repressed by the products of both trfB and korB.
This 
